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The embryo cannibalizes its mother's cells to implant into the uterus, suggests a new study in mice [1] . The findings show how the trophoblast cells of the blastocyst engulf and consume the cells of the uterine lining to establish a firm connection to the mother's tissue.
During implantation, the blastocyst must burrow through the uterine luminal epithelium to reach the underlying stromal cells, where decidualization occurs. Researchers have long thought that the embryo's path was cleared by apoptosis of epithelial cells, but the studies suggesting this mechanism were conducted before many of the molecular markers for apoptosis became available.
In this new study, Yingju Li et al. found that markers of apoptosis, such as caspase 3, were not present as luminal epithelial cells disappeared during implantation. Moreover, there was no evidence that the cells died through autophagy or consumption by immune cells.
Instead, the researchers observed that the trophoblast cells of the blastocyst engulfed and consumed luminal epithelial cells (Fig. 1) . They found that some of the trophoblast cells formed dome-shaped bulges that protruded into the stroma, and that these bulges contained a second nucleus.
In vitro experiments with primary uterine epithelial cells also showed similar results. Epithelial cells labeled with a fluorescent dye were engulfed when cultured with trophoblast stem cells or blastocysts. Some of the trophoblast cells of these blastocysts formed dome-shaped bulges that each contained the nucleus of an epithelial cell. Once engulfed, these cells seemed to be degraded within a lysosome.
Cancer researchers have previously observed non-immune cells eat each other, a process called entosis. Entosis can occur during tumorigenesis, resulting in aneuploidy. But whether there was a normal, physiological process involving entosis was unknown. These new findings show that trophoblast cells fulfill this role. Additional experiments supported the cellengulfment model-for instance, the process required ROCK, a small GTPase known to be required for entosis. It will be interesting in the future to assess whether a similar process occurs during implantation in other species.
